Mitochondrial functions mediate cellulase gene expression in Trichoderma reesei.
We examined the effects of inhibition of mitochondrial functions on the expression of two nuclear genes encoding the extracellular cellobiohydrolase I (cbh1) and endoglucanase I (egl1) of the cellulase system of the filamentous fungus Trichoderma reesei. The cbh1 and egl1 transcripts are repressed at a low oxygen tension, and by glucose at a concentration known to repress mitochondrial respiration. The transcripts are also down-regulated by chemical agents known to dissipate the proton electrochemical gradient of the inner mitochondrial membrane and blocking of the electron-transport chain, such as DNP and KCN, respectively. These results suggest that expression of those transcripts is influenced by the physiological state of the mitochondria. In addition, heterologous gene fusion shows that the sensitivity of the expression of those transcripts to the functional state of the mitochondria is transcriptionally controlled through the 5'-flanking DNA sequence of those genes.